INFORMATION RECORDING APPARATUS AND 
INFORMATION RECORDING METHOD 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention belongs to a technical field of an 

information recording apparatus and an information recording method, 
and more particularly to a technical field of an information recording 
D' apparatus and an information recording method for recording content 

CO information that indicates contents of main information such as music 

fU 

tS- 10 information to be reproduced and is used for reproducing the main 
£0 information on an information recording medium together with the 

~ main information. 

Description of the Related Art 

In these years, recording compressed information such as music 
15 information on an MD, which is a small- size recordable optical disc, as 
well as reproducing the information, have commonly been implemented. 

Here, on the MD, an area neighboring an inner circle of a 
program area on which the information such as music information is 
actually recorded is used as a so-called UTOC (User Table of Contents) 
20 area. On the UTOC area, table-of-contents information (UTOC 

information), which includes the number of songs recorded on the 
program area, a starting address and an ending address indicating a 
record range of the music information, etc. on the MD, names of the 
songs, and times required for reproducing the songs, is recorded as the 
25 table-of-contents information corresponding to the music information. 

Then, upon reproduction of the recorded music information, etc., 
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reproduction control such as, for example, random reproduction or skip 
reproduction is implemented while making reference to the contents of 
the table-of-contents information. 

Now, an explanation will be given of a style of recording the 
5 table-of-contents information. 

The table-of-contents information is recorded on the UTOC area 
after a necessary process of recording or editing of music information, 
etc. is implemented to the MD and immediately before ejecting the MD 
from an MD recorder. At this time, the table-of-contents information, 
10 indicating the contents of the music information, etc. recorded on the 
recorded or edited program area, is recorded as new table-of-contents 
information so as to be substituted for the previous table-of-contents 
information. 

More specifically, when the necessary recording or editing of the 
15 music information, etc. is implemented after the MD recorder is 
switched on, and then operation for ejecting the MD from the MD 
recorder is implemented, trial recording of the table-of-contents 
information to be recorded upon ejection operation is implemented first 
by using an empty area in the UTOC area on the MD to be ejected. 
20 Then, only when a result of the trial recording is confirmed to be 
successful, the necessary table-of-contents information is actually 
recorded (substitutively recorded) on the UTOC area, and then the MD 
is ejected. The above-described design has been taken in the prior art. 
The reason why the trial recording is implemented here is as 
25 follows. If failure occurs in a recording magnetic head upon 

substitutive recording of the table-of-contents information, the new 
table-of-contents information is recorded under a condition where, for 
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example, the table-of-contents information cannot correctly be detected. 
As a result, not only the new table-of-contents information, but also the 
previous table-of-contents information indicating the music information, 
etc. immediately before implementation of the above-described 
recording or editing is erased so that no record of the music information, 
etc. will be recognized on the MD during a subsequent reproducing 
process. 

However, the above-described conventional MD recorder is 
designed so that the above-mentioned trial record is implemented only 
when the table-of-contents information is recorded for the first time 
after the MD recorder is switched on during a period of time from the 
switching-on operation to the switching-off operation, that is to say, 
only when the MD is being ejected after the completion of the process of 
recording or editing implemented for the first time after the MD recorder 
is switched on. 

Accordingly, the above-described trial recording is not 
implemented when, for example, the recording/editing process is 
implemented on other MDs without switching off the MD recorder after 
the trial recording is once implemented and the recording of the 
table-of-contents information is implemented. 

Thus, there has been a drawback that, if failure occurs in the 
above-described magnetic head after the trial recording is once 
implemented and before the table-of-contents information is recorded 
on the other MDs, not only the new table-of-contents information, but 
also the previous table-of-contents information indicating the music 
information, etc. immediately before the implementation of the new 
recording or editing may be erased. 



Although commercializing an MD recorder for in-car-use has 
progressed, the MD recorder for in-car-use has an extremely high 
possibility of failure in the magnetic head because such an MD recorder 
is used under the environment with volatile temperature and a lot of 
5 vibration. Accordingly, the above-described problems occur in more 
serious manner. 

SUMMARY OF THE INVENTION 

p Here, in view of each of the above-described problems, the 

if 'i 

JO present invention has an object to provide an information recording 

'Jj 10 apparatus and an information recording method that can record the 

l|t table-of-contents information while preventing the table-of-contents 

T'i I 

'~ information that is necessary for the reproduction of the music 

% information, etc. from being entirely destroyed. 

lZ According to the present invention, the content information 

^ 15 being identical with that on a content information recording area is 
recorded on other content information recording areas only when the 
recording result is confirmed to be successful. Therefore, even if the 
content information is recorded on a part of the content information 
recording areas in the state where the recording result is unsuccessful, 
20 it can be prevented that the content information is recorded on the 

other content information recording areas in the same state, and that 
the existing content information is destroyed when there is any content 
information already recorded on the other content information recording 
areas. 

25 Accordingly, it can be prevented that all of the content 

information recording areas have unsuccessful recording results, and 
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that all of the content information that is necessary upon reproduction 
of the main information is destroyed. 

Accordingly, the content information can be recorded on all of 
the content information recording areas in the state where the 
5 successful recording result can be obtained. 

Accordingly, the recording result can quickly be judged with a 
simple structure. 

Accordingly, the content information that needs backup because 
of its importance upon reproduction can be recorded in a detectable 
10 manner quickly and accurately. 

Accordingly, the content information being identical with that on 
a content information recording area is recorded on other content 
information recording areas only when the recording result is confirmed 
to be successful. Therefore, even if the content information is recorded 
15 on the part of the content information recording areas in the state 

where the recording result is unsuccessful, it can be prevented that the 
content information is recorded on the other content information 
recording areas in the same state, and that the existing content 
information is destroyed when there is any content information already 
20 recorded on the other content information recording areas. 

Accordingly, the content information can be recorded on all of 
the content information recording areas in the state where the 
successful recording result can be obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 FIG. 1 is a view showing a total structure of an MD; 

FIG. 2 is a view showing a structure of a cluster; 
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FIG. 3 is a view showing a structure of a UTOC area; 

FIG. 4 is a block diagram showing a schematic structure of an 
information recording/ reproducing apparatus according to an 
embodiment; 

5 FIG. 5 is a flowchart showing a recording process of 

table-of-contents information according to the embodiment; 

FIG. 6 is a table showing a recording state of each cluster in the 
case where the table-of-contents information is recorded in a good 
condition; and 

%Q. 10 FIGS. 7(a) to 7(c) are tables showing the recording state of each 

fy cluster in the case where the table-of-contents information is not 

p recorded in a good condition, and FIG. 7(a) is a table showing the 

f|| recording state of unsuccessful recording on the first cluster, FIG. 7(b) 

ri is a table showing the recording state of unsuccessful recording on the 

i2 15 second cluster, and FIG. 7(c) is a table showing the recording state of 
unsuccessful recording on the third cluster. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Now, a preferred embodiment of the present invention will be 
explained with reference to the accompanied drawings. 

20 In the embodiment that will be described below, the present 

invention is applied to a case of writing the above-described 
table-of-contents information (UTOC information) in an MD with a 
recording format that is similar to a conventional format. 
(I) Embodiment of an MD format 

25 A general explanation will be given of an MD format used for an 

MD, that is to say, the recording format adopted to record audio 
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information such as music information on the MD with reference to FIG. 
1 to FIG. 3 prior to the description of the embodiment of the present 
information. 

FIG. 1 shows a total structure of the MD, FIG. 2 shows a 
5 structure of a cluster, which is a unit of area partition on the MD, and 
FIG. 3 shows a structure of an UTOC area, which is an area on the MD 
on which the above-described table-of-contents information is recorded. 

Now, an explanation will be given of the total structure of a 
recordable MD with reference to FIG. 1. 
10 As is shown in FIG. 1, the MD 1 is composed of, in order from its 

Hf inner circle to its outer circle, a TOC (Table of Contents) area TA having 

pf information, which can be reproduced only, a UTOC area UA on which 

TlJ the above-described table-of-contents information is recorded, a 

P program area PG on which the audio information to be reproduced is 

M 15 recorded, and a lead-out area LO on which ending information for 

ending the reproduction of the information recorded on the MD 1, is 
previously recorded and any new information will never be recorded. 

Among those areas, necessary information for implementing 
recording such as starting addresses of the UTOC area UA, the program 
20 area PG, and the lead-out area LO on the MD 1 as well as a 

recommended recording laser power value and the like is previously 
recorded on the TOC area TA at the innermost circular portion by 
information pits. 

Then, as will be described below, the table-of-contents 
25 information including information such as the starting address and the 
ending address of the audio information recorded on the program area 
PG of the MD 1, names of songs, a number of the songs indicating the 
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audio information, and reproduction time information is recorded. 
Whenever editing is implemented, for example, the audio information is 
recorded or erased, the table-of-contents information indicating the 
recorded or edited audio information is substitutively written on the 
5 UTOC area UA. 

Moreover, the audio information, has been subjected to, for 
example, compressing process is recorded on the program area PG. 

At this time, on the above-described UTOC area UA, program 
area PG, and lead-out area LO, tortuous guide grooves are previously 
10 formed, and an absolute address that is essential for recording on the 
MD 1 is recorded. 

Now, an explanation will be given of the structure of the cluster 
including a sector, which is the minimum recording unit for the 
recording of the audio information on the MD 1, with reference to FIG. 
15 2. 

As is shown in FIG. 2, the minimum unit for the recording on 
the MD 1 is a sector ST, and one cluster CT is composed of 36 sectors 
ST. 

At this time, cluster addresses are given to the respective 
20 clusters CT so as to increase from the inner circle to the outer circle of 
the MD 1. 

Moreover, one cluster CT is composed of a main information 
sector MS having 32 sectors ST, a link sector LS having 3 sectors ST, 
and a supplementary information sector SS having a single sector ST. 
25 Here, the sector addresses are also given to the sectors ST 

respectively as shown in FIG. 2. More specifically, the addresses 
a 00(H)* ((H) indicates the hexadecimal notation. The same applies to all 



8 



below) to "IF (H)* are given to the sectors ST in the main information 
sector MS, and TC(H)" to a FE(H)» are given to the sectors ST in the link 
sector LS, and "FF(H)* is given to the sector ST composing the 
supplementary information sector SS. 
5 On the other hand, one sector ST is composed of a data area DA 

of 2332 bytes, a synchronous signal SY indicating the head of the sector 
ST, header information HD including the cluster address, the sector 
address, etc., and zero data of 4 bytes. 

Then, the audio information, which has been subjected to 

10 compressing process is recorded on the data area DA of the sectors ST 
composing the main information sector MS. The supplementary 
information such as letter information added to the audio information is 
recorded on the data area DA of the sectors ST composing the 
supplementary information sector SS. 

15 Here, it is standardized that recording operation on the MD 1 is 

implemented in a unit of the cluster CT, and connection recording, that 
is to say, recording start and recording suspension is implemented at a 
center of the sector ST having the address "FD(H)*. According to this, 
there is a large possibility that the recorded audio information becomes 

20 discontinuous at a position around the connection recording that 

corresponds to the sector ST having the address *FD(H)". Therefore, 
the above-described link sector LS composed of three sectors ST 
including the sector ST having the address a FC(H)» and the sector ST 
having the address *FE(H)" that are both located around the sector ST 

25 having the address a FD(H)» is provided in light of so-called distance of 
error correction codes. At this time, the "0" data is recorded on all of 
the data areas DA in the respective sectors ST composing the link sector 
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LS, and it is impossible to record a valid data. 

Moreover, the table-of-contents information recorded on the 
UTOC area UA is composed in a unit of the sector ST in a similar 
manner, and the recording operation on the UTOC area UA is 
5 implemented in a unit of the cluster CT. 

Now, an explanation will be given of a structure of the UTOC 
area UA of the present invention with reference to FIG. 3. 

As is shown in FIG. 3, the UTOC area UA is composed of 48 
clusters CT, and the above-described table-of-contents information is 
10 recorded only on a table-of-contents information area CTA composed of 
three clusters CT, i.e., the first cluster CT1 having the address "03(H)", 
the second cluster CT2 having the address "04(H)" and the third cluster 
CT3 having the address "05(H)". 

On one hand, the cluster CT having the address "02(H)" is a PC 
15 (Power Calibration) area PC on which there is recorded the information 
used when the optimum recording power of an optical beam for 
recording, for example, the audio information on the program area PG is 
actually recorded /reproduced and is set, and the remaining 44 clusters 
CT are reserves RZ. 
20 On the other hand, it is standardized that the same 

table-of-contents information is recorded on each of three clusters CT 
(the first cluster CT1 to the third cluster CT3) in the above-described 
table-of-contents information area CTA on which the table-of-contents 
information is recorded. Moreover, in the first cluster CT1 to the third 
25 cluster CT3, the sectors ST having the addresses "00(H)" to "07(H)" are 
defined, and the remaining 24 sectors ST are reserves RZ. 

The sector ST having the address "00(H)" called UTOC sector 0 is 
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an essential sector on which a recording starting address and a 
recording ending address, etc. of the audio information are recorded on 
as the table-of-contents information. 

The reason why the identical table-of-contents information is 
5 recorded on each of the first cluster CT1 to the third cluster CT3 is to, 
by recording the same table-of-contents information repeatedly and 
sequentially, ensure the backup of the table-of-contents information 
regarded to be important upon reproduction of the audio information, 
while enabling easy and quick detection of the table-of-contents 

10 information upon its reproduction. 

The information recorded on the other sectors ST is an option, 
and the names of the songs, etc. of the audio information can be 
recorded as the table-of-contents information. Moreover, the "0" data 
is recorded on all of the sectors ST serving as the reserves RZ and the 

15 sectors ST that are optional and are unused. 
(II) Embodiment 

Next, an explanation will be given of a structure and operation of 
an information recording/ reproducing apparatus according to the 
embodiment for recording the table-of-contents information and the 

20 audio information on the MD having the above-described recording 
format with reference to FIG. 4 to FIG. 7. 

FIG. 4 is a block diagram showing a schematic structure of the 
information recording/ reproducing apparatus according to the 
embodiment, FIG. 5 is a flowchart showing a table-of-contents 

25 information recording process according to the embodiment, FIG. 6 is a 
table explaining a recording style of the table-of-contents according to 
the embodiment, and FIG. 7(a) to FIG. 7(c) are tables explaining the 
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cases where a recording error occurs during a recording process of the 
table-of-contents information according to the embodiment. 

First, an explanation will be given of the schematic structure 
and the operation of the information recording/ reproducing apparatus 
5 according to the embodiment with reference to FIG. 4. 

As shown in FIG. 4, the information recording/ reproducing 
apparatus S according to the embodiment is composed of a pickup 2 
serving as a recording device and a detecting device, an amplifier 3, a 
recording/ reproducing portion 4, a CPU 5 serving as a confirming 
10 device, a control device, and a judging device, an operating portion 6, an 
A/D (Analog/ Digital) converter 7, a D/A (Digital /Analog) converter 8, a 
servo IC (Integrated Circuit) 9, a spindle motor 10, and a magnetic head 
11. 

The recording/ reproducing portion 4 includes a write-in image 
15 buffer 4A and a comparison-purpose buffer 4B both serving as a 

temporarily storing device composed of RAM (Random Access Memory), 
etc. 

Now, an explanation will be given of the summarized operation. 

First, an explanation will be given of the operation in the case 
20 where the audio information recorded on the MD 1 is reproduced. 

Upon reproduction of the information, the spindle motor 10 
rotates the MD 1 at a previously-set rotation rate on the basis of a 
spindle drive signal Scs from the servo IC 9. 

The pickup 2 focuses the optical beam B having a prescribed 
25 intensity for information reproduction while irradiating the beam on a 
reproduced position on the rotating MD 1, receives the reflected light of 
the irradiated optical beam B from the MD 1, generates a detection 
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signal Spp corresponding to the audio information recorded on the MD 
1, and outputs the signal to the amplifier 3. 

At this time, a gap between a focusing position of the optical 
beam B and a position of an information track on an information 
recording surface of the MD 1 in vertical and horizontal directions 
against the information recording surface is eliminated by moving an 
objective lens for focusing the optical beam B, which is not shown in 
figures, to the vertical or horizontal direction on the basis of the pickup 
servo signal Ssp from the servo IC 9. That is to say, in the information 
recording/ reproducing apparatus S, a focus servo control and a 
tracking servo control are implemented. 

Then, the amplifier 3 implements an amplification process to the 
detection signal Spp at a pre-set amplification rate in order to generate 
the amplified detection signal Sap, and outputs the signal to the 
recording/reproducing portion 4. 

At the same time, the amplifier 3 generates, from the detection 
signal Spp, an error signal Se indicating the above-described gap 
between the position of the above-described information track and the 
focusing position of the optical beam B in the vertical and horizontal 
directions, and outputs the signal to the servo IC 9. The error signal 
Se includes a focus error signal indicating the gap in the vertical 
direction and a tracking error signal indicating the gap in the horizontal 
direction. 

On the basis of the control signal Sss from the CPU 5, the servo 
IC 9 generates the above-described pickup servo signal Ssp so that 
levels of the error signals Se become zero, and outputs the signal to the 
pickup 2, while generating the above-descried spindle drive signal Scs, 
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and outputting the signal to the spindle motor 10. In this manner, the 
above-described focus servo control and tracking servo control are 
implemented as well as so-called spindle servo control while the MD 1 is 
rotated. 

5 The recording/ reproducing portion 4 implements a pre-set 

decoding process to the above-described amplified detection signal Sap 
outputted from the amplifier 3 on the basis of the control signal Sc from 
the CPU 5 to generate a decoding signal Spd corresponding to the audio 
information recorded on the MD 1, and outputs the signal to the D/A 
10 converter 8. 

The D/A converter 8 converts the decoding signal Spd into 
analog mode, and outputs the signal to an external speaker, etc., which 
is not shown in figures, as a reproduction signal Sout corresponding to 
the above-described audio information. 
15 By the above-descried operations, the reproducing process of the 

audio information recorded on the MD 1 is implemented. 

Now, an explanation will be given of the operation in the case 
where the audio information is recorded on the MD 1. 

When the audio information Sr to be recorded on the MD 1 is 
20 inputted from outside, the A/D converter 7 converts the audio 

information Sr into digital mode to generate a digital audio signal Srd, 
and outputs the signal to the recording/ reproducing portion 4. 

The recording/ reproducing portion 4 implements a pre-set 
compression coding process to the digital audio signal Srd on the basis 
25 of the control signal Sc from the CPU 5 to generate the coding signal 
She, and outputs the signal to the magnetic head 11. 

At the same time, the pickup 2 irradiates the optical beam B 
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having a prescribed intensity that is stronger than the above-described 
intensity for information reproduction on a recording position on which 
the audio information Sr should be recorded on the above-described 
information track on the MD 1. 
5 At this time, the MD 1 is rotated at the pre-set rotation rate by 

the spindle motor 10 being driven on the basis of the spindle drive 
signal Scs in a similar manner to the information reproduction. 

The gap between the focusing position of the above-described 
optical beam B for the information recording and the above-described 
10 recording position on the MD 1 in the vertical and horizontal directions 
against the information recording surface is eliminated by implementing 
the focus servo control and the tracking servo control in a similar 
manner to the information reproduction. 

The magnetic head 1 1 changes a direction of magnetization of 
15 the recording position on the information track whose temperature 

increased by being irradiated the high-intensity optical beam B for the 
information recording on the basis of a coding signal She. By the 
change of the magnetization direction, the coding signal She is recorded 
on the above-described information track as the change of the 
20 magnetization direction. According to this, the audio information Sr is 
recorded on the MD 1. 

On the basis of an operating signal Sin outputted from the 
operating portion 6 in correspondence with the operation implemented 
by a user at the operating portion 6, the CPU 5 generates the 
25 above-described control signals Sc and Sss, and outputs the signals to 
the recording/ reproducing portion 4 and the servo IC 9 respectively so 
that each of the above-described structure members can be controlled 
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and the above-described recording process and reproducing process are 
implemented. 

When a series of recording processes of the audio information Sr 
is finished, and the operation of ejecting the MD 1 from the information 
5 recording/ reproducing apparatus S is implemented at the operating 
portion 6, the CPU 5, by using the change of the magnetization 
direction in a similar manner to the case of the above-described 
recording process of the audio information Sr, generates the control 
signal Sc for controlling the recording/ reproducing portion 4 so that the 

10 table-of-contents information can be recorded on the first cluster CT 1 
to the third cluster CT 3 on the table-of-contents information area CTA 
composing the above-described UTOC area UA, and outputs the signal 
to the recording/ reproducing portion 4. 

According to this, the recording/ reproducing portion 4 

15 implements the recording process of the table-of-contents information 
in the present invention, which will be indicated below, by using the 
above-described write-in image buffer 4A and the comparison-purpose 
buffer 4B, and records the identical table-of-contents information on 
the first cluster CT1 to the third cluster CT3 respectively. 

20 Now, an explanation will be given of the recording process of the 

table-of-contents information in the present invention with reference to 
FIG. 5 to FIG. 7. 

As is shown in FIG. 5, during the table-of-contents information 
recording process in this embodiment, judgment is made on at first 

25 whether or not the recording process of the table-of-contents 

information attempted to be implemented at the present is the first one 
after the information recording/ reproducing apparatus S is switched on 
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(Step SI). 

The process of the Step SI is implemented by confirming the 
contents of a flag that is provided in a memory, which is not shown in 
figures, in the recording/ reproducing portion 4, and indicates the 
number of the recording of the table-of-contents information after the 
power is supplied (in other words, the number of ejection operation of 
the MD 1). 

Then, when the recording process of the first table-of-contents 
information is not the first one after the power is supplied (step SI; NO), 
a step S4 is then implemented. On the other hand, when the recording 
process of the table-of-contents information is the first one after the 
power is supplied (step SI; YES), trial recording of the table-of-contents 
information is implemented by using an empty area among the areas 
besides the above-described first cluster CT1 to the third cluster CT3 on 
the UTOC area UA (step S2). 

After this, whether or not the result of the trial recording is in a 
good condition is judged (step S3). At this time, during the process at 
the step S3, the table-of-contents information being identical with the 
table-of-contents information subjected to the trial recording is 
temporarily recorded on the write-in image buffer 4A. Moreover, the 
table-of-contents information subjected to the trial recording is detected 
from the recording position on the MD 1 immediately after that, and is 
stored in the comparison-purpose buffer 4B. Then, stored contents of 
the write-in image buffer 4A is compared with stored contents of the 
comparison-purpose buffer 4B. If they coincide with each other, the 
obtained recording result is judged to be successful. On the other 
hand, if they do not coincide with each other, the obtained recording 



result of the trial recording is judged to be unsuccessful because of the 
occurrence of some kind of failure, etc. in the magnetic head 1 1. 

Then, when an unsuccessful result is obtained from the trial 
recording according to the judgment at the step S3 (step S3; NO), the 
recording of the table-of-contents information is stopped while the error 
of the recording of the table-of-contents information is indicated (step 
S10), and the process is ended. This is because, if the recording of the 
table-of-contents information is continued as it is, the new 
table-of-contents information to be recorded will not be successfully 
recorded, and not only that, the previous table-of-contents information 
indicating the recorded contents of the MD 1 immediately before the 
present recording or editing will be destroyed. 

On the other hand, when a successful result is obtained from 
the trial recording according to the judgment at the step S3 (step S3; 
YES), the table-of-contents information is recorded only on the first 
cluster CT1 in the table-of-contents information area CTA (step S4). 

Then, whether or not the recording of the table-of-contents 
information on the first cluster CT1 could obtain the successful 
recording result is judged (step S5). At this time, during the process at 
the step S5, the stored contents of the image buffer 4A in which the 
table-of-contents information being identical with the one recorded on 
the first cluster CT1 is compared with the stored contents of the 
comparison-purpose buffer 4B in which the table-of-contents detected 
immediately after being recorded is stored in a similar manner to a 
judgment process at the above-described step S3. If they coincide with 
each other, the obtained recording result is judged to be successful. 
On the other hand, if they do not coincide with each other, the obtained 
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recording result of the trial recording is judged to be unsuccessful. 

When an unsuccessful result is obtained from the recording on 
the first cluster CT1 according to the judgment at the step S5 (step S5; 
NO), the recording of the table-of-contents information is stopped, and 
the process is ended at the above-described step S10. This is because, 
if the recording of the table-of-contents information on the other 
clusters is continued as it is, the new table-of-contents information will 
not be successfully recorded, and not only that, the previous 
table-of-contents information indicating the previous recorded contents 
of the MD 1 will be destroyed concerning all of the first cluster CT1 to 
the third cluster CT3. 

On the other hand, when a successful result is obtained from 
the recording on the first cluster CT1 according to the judgment at the 
step S5 (step S5; YES), a step S6 is then implemented. 

Here, an explanation will be given of the recording state of each 
cluster immediately after the any one of the judgment at the step S5 is 
finished with reference to FIG. 6 and FIG. 7. 

First, as is shown in FIG. 6, it is assumed that the 
table-of-contents information indicating the previously recorded 
contents on the MD 1 (the table-of-contents information will be called 
table-of-contents information A below) is recorded on all of the first 
cluster CT1 to the third cluster CT3 before the process at the step S4. 
When a successful result is obtained from the recording according to 
the judgment at the step S5 (step S5; YES), as is shown in FIG. 6, new 
table-of-contents information corresponding to the present recording or 
editing process (the table-of-contents information will be called 
table-of-contents information B below) is rewritten on only the first 



cluster CT1 while the state where the table-of-contents information A is 
recorded on the second cluster CT2 and the third cluster CT3 is 
sustained. 

Accordingly, at the next reproduction process, by referring to the 
5 table-of-contents information B recorded on the first cluster CT1, the 
reproducing process can be implemented with the contents of the 
recording or editing process implemented immediately before the 
process shown in FIG. 5. 

On the other hand, when the table-of-contents information A is 

*3- 10 recorded on all of the first cluster CT1 to the third cluster CT3 before 

CO 

rU the process at the step S4, and an unsuccessful result is obtained from 

C3 the recording according to the judgment at the step S5 (step S5; NO), as 

5.5 J 

ft! is shown in FIG. 7(a), an error state is rewritten on only the first cluster 

p CT1 (that is to say, a state where the table-of-contents B cannot be 

M 15 detected) while the state where the table-of-contents information A is 
K recorded on the second cluster CT2 and the third cluster CT3 is 

f ** : sustained. 

Accordingly, at the next reproduction process, although the 
contents of the recording or editing process implemented immediately 
20 before the process shown in FIG. 5, the reproducing process can be 
implemented with the contents of the previous recording or editing 
process by referring to the table-of-contents information A recorded on 
the second cluster CT2 or the third cluster CT3. 

Returning to FIG. 5 again, when a result in a good condition 
25 could be obtained from the recording of the table-of-contents 
information B on the first cluster CT1 (step S5; YES), the 
table-of-contents information B is recorded only on the second cluster 
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CT2 on the table-of-contents information area CTA (step S6). 

Then, whether or not the recording of the table-of-contents 
information B on the second cluster CT2 could obtain the successful 
recording result is judged (step S7). At this time, during the process at 
the step S7, the propriety of the recording result is judged in a similar 
manner to the judgment process at the above-described step S3 or S5. 

When an unsuccessful result is obtained from the recording on 
the second cluster CT2 according to the judgment at the step S7 (step 
S7; NO), the recording of the table-of-contents information B is stopped 
while the process is ended at the above-described step S10. This is 
because, if the recording of the table-of-contents information on the 
third cluster CT3 is continued as it is, the new table-of-contents 
information B will not be successfully recorded both on the second 
cluster CT2 and the third cluster CT3, and not only that, the previous 
table-of-contents information A will be destroyed. 

On the other hand, when a successful result is obtained from 
the recording on the second cluster CT2 according to the judgment at 
the step S7 (step S7; YES), a step S8 is then implemented. 

Here, an explanation will be given of the recording state of each 
cluster immediately after the any one of the judgment at the step S7 is 
finished with reference to FIG. 6 and FIG. 7. 

First, as is shown in FIG. 6, the table-of-contents information B 
is recorded on the first cluster CT1, and the table-of-contents 
information A is recorded on the second cluster CT2 and the third 
cluster CT3 before the process at the step S6. However, when a 
successful result is obtained from the recording according to the 
judgment at the step S7 (step S7; YES), as is shown in FIG. 6, the 



table-of-contents information B is rewritten on the first cluster CT1 and 
the second cluster CT2 while the state where the table-of-contents 
information A is recorded on the third cluster CT3 is sustained. 

Accordingly, at the next reproduction process, by referring to the 
5 table-of-contents information B recorded on the first cluster CT1 or the 
second cluster CT2, the reproducing process can be implemented with 
the contents of the recording or editing process implemented 
immediately before the process shown in FIG. 5. 

On the other hand, when the table-of-contents information B is 
y|5 10 recorded on the first cluster CT1 and the table-of-contents information 
f|j A is recorded on the second cluster CT2 and the third cluster CT3, and 

p an unsuccessful result is obtained from the recording according to the 

~j judgment at the step S7 (step S7; NO), as is shown in FIG. 7(b), an error 

s 

f»t state is rewritten on the second cluster CT2 and the table-of-contents 

J/jT 15 information B is rewritten on the first cluster CT1, while the state where 
the table-of-contents information A is recorded on the third cluster CT3 
^" is sustained. 

Accordingly, at the next reproduction process, by referring to the 
table-of-contents information B recorded on the first cluster CT1, the 
20 reproducing process can be implemented with the contents of the 
recording or editing process implemented immediately before the 
process shown in FIG. 5. 

Returning to FIG. 5 again, when a result in a good condition 
could be obtained from the recording of the table-of-contents 
25 information B on the second cluster CT2 (step S7; YES), the 

table-of-contents information B is then recorded only on the third 
cluster CT3 on the table-of-contents information area CTA (step S8). 
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Then, whether or not the recording of the table-of-contents 
information B on the third cluster CT3 could obtain the successful 
recording result is judged (step S9). At this time, during the process at 
the step S9, the propriety of the recording result is judged in a similar 
5 manner to the judgment process in the above-described step S3, S5, or 
S7. 

When an unsuccessful result is obtained from the recording on 
the third cluster CT3 according to the judgment at the step S9 (step S9; 
NO), the recording of the table-of-contents information B is stopped and 
10 the process is ended at the above-described step S10 because it is 
judged that the magnetic head 1 1 is not in the state to continue the 
recording of the table-of-contents information B. 

On the other hand, when a successful result is obtained from 
the recording on the third cluster CT3 according to the judgment at the 
15 step S9 (step S9; YES), the recording of all of the table-of-contents 
information is regarded to be completed in a good condition and the 
process is ended as it is. 

Besides, the MD 1 is ejected from the information 
recording/ reproducing apparatus S as usual after the process is ended. 
20 Here, an explanation will be given of the recording state of each 

cluster immediately after the ending of any one of the judgments at the 
step S9 with reference to FIG. 6 and FIG. 7. 

First, as is shown in FIG. 6, the table-of-contents information B 
is recorded on the first cluster CT1 and the second cluster CT2 and the 
25 table-of-contents information A is recorded on the third cluster CT3 

before the process at the step S8. When a successful result is obtained 
from the recording according to the judgment at the step S9 (step S9; 
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YES), as is shown in FIG. 6, the table-of-contents information B is 
rewritten on all of the first cluster CT1 to the third cluster CT3. 

Accordingly, at the next reproduction process, by referring to 
any one of the table-of-contents information B recorded on all of the 
first cluster CT1 to the third cluster CT3, the reproducing process can 
be implemented with the contents of the recording or editing process 
implemented immediately before the process shown in FIG. 5. 

On the other hand, when the table-of-contents information B is 
recorded on the first cluster CT1 and the second cluster CT2, and the 
table-of-contents information A is recorded on the third cluster CT3, 
and an unsuccessful result is obtained from the recording according to 
the judgment at the step S9 (step S9; NO), as is shown in FIG. 7(c), an 
error state is rewritten on the third cluster CT3 while the 
table-of-contents information B is recorded on the first cluster CT1 and 
the second cluster CT2. 

Accordingly, at the next reproduction process, by referring to the 
table-of-contents information B recorded on the first cluster CT1 or the 
second cluster CT2, the reproducing process can be implemented with 
the contents of the recording or editing process implemented 
immediately before the process shown in FIG. 5. 

As is explained above, according to the table-of-contents 
information recording process according to the embodiment, the 
identical table-of-contents is recorded on one cluster CT and the cluster 
CT next to it on the table-of-contents information area CTA only when 
the recording result is confirmed to be successful. As a result, even if 
the table-of-contents information is recorded on a part of the cluster CT 
in the state where the recording result is unsuccessful, it can be 



prevented that the table-of-contents information is recorded on the next 
cluster CT in the same state, and that the existing table-of-contents 
information is destroyed when there is any table-of-contents 
information already recorded on the next cluster CT. 

Moreover, the recording the identical table-of-contents 
information on all of the first cluster CT1 to the third cluster CT3 is 
repeatedly implemented until the recording is completed only when the 
recording result is confirmed to be successful. Accordingly, the 
table-of-contents information can be recorded on all of the first cluster 
CT1 to the third cluster CT3 in the state where the successful recording 
result can be obtained. 

Furthermore, the recording result is judged by comparing the 
stored contents of the comparison-purpose buffer 4B with the stored 
contents of the write-in image buffer 4A. Accordingly, the recording 
result can quickly be judged with a simple structure. 

Moreover, the table-of-contents information is recorded only on 
one of the above-described cluster CT per recording while three areas on 
which the table-of-contents information is recorded exist on the MD 1 . 
Accordingly, the table-of-contents information that needs backup 
because of its importance at the reproduction can be recorded in a 
detectable manner quickly and accurately. 

Moreover, the table-of-contents information that is essential for 
the reproduction of the audio information Sr recorded on the MD 1 can 
successfully be recorded in the detectable manner. 

Moreover, the table-of-contents information includes at least the 
information of the number of songs and the information of reproduction 
times. Accordingly, the necessary information of the number of songs, 



etc. for the reproduction of the audio information Sr can surely be 
recorded in the detectable manner. 

The above-described embodiment explained the cases where the 
clusters CT on which the identical table-of-contents information is 
recorded are provided at three places. However, the present invention 
can be applied to the cases where the clusters CT are provided at four 
or more places. 

In this case, when the identical table-of-contents information is 
recorded on the clusters CT at four or more places, only one of the 
clusters CT is recorded per recording of the table-of-contents 
information, and the recording is repeated at the number of the cluster 
CT. 

The above-described embodiment explains the cases where the 
table-of-contents information is recorded on only one cluster CT per 
recording of the table-of-contents information. However, there can be 
taken the design where the table-of-contents information is recorded on 
two or more of the clusters CT at once as long as the number of the 
clusters CT is less than the number of the clusters CT on which the 
table-of-contents information should be recorded. 

Moreover, the present information can be applied to the cases 
where the content information besides the table-of-contents information 
in the above-described embodiment that indicates the contents of the 
audio information, etc. (including sound information) recorded on the 
MD 1, is detected upon reproduction of the audio information, and is 
used for the reproduction is recorded on a plurality of the areas on the 
MD 1 with the identical contents. 

Moreover, the present invention can also be applied to the cases 



where, on the plurality of the areas on other information recording 
media besides the MD 1 , the content information indicating the 
contents of the recorded information recorded on the information 
recording media, being detected upon reproduction of the recording 
information, and being used for the reproduction is recorded with the 
identical contents. 

The entire disclosure of Japanese Patent Application No. 
2000-113917 filed on April 14, 2000 including the specification, claims, 
drawings and summary is incorporated herein by reference in its 
entirety. 



